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L’art de la guerre se divise en cinq

branches purement militaires; la

stratégie, la grande tactique, la logistique,

l’art de l’ingénieur, et la tactique de

détail.

Antoine Henri Jomini, Precis de l'Art de Guerre

1836 AC

The Inventor of “Logistics” Word
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…Between Strategy and Grand Tactics

comes logically Logistics. Strategy decides

where to act; Logistics is the act of moving

armies.

Alfred T. Mahan, Objects of the U.S. Naval War
College. An Address
1888 AC

Exporting “Logistics” in New
World
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Industry was sensitive to logistics problems since first

developments and examples are available everywhere since

history is reported.

Moving Logistics in Industry
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I don’t have much nostalgia for anything that loses

money

Wouldn’t it be great if my trailer could simply be

lifted up and placed on the ship without its contents

being touched?

Malcom P. McLean, Sea Land Founder (established in 1955
with 6MUSD, formerly 1700 truck company, sold in 1969 for
160MUSD, acquired by Maersk in 1999 for 800MUSD)

Engineering Supply: Containers
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Una efficace evoluzione in senso multimodale del

sistema nazionale dei trasporti, ove è già stata

realizzata, ha comportato benefici di rilievo per

la competitività complessiva dell'intero sistema

produttivo

Aldo Grimaldi, President Ship Owner Association
(Gruppo Grimaldi 1998, 323 MEuro sales), Economia
del Mare e Sviluppo del Paese

Multimodal Traffic and Italy
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Container Traffic around 2000
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Cargo Traffic Evolution



9Copyright © 2004-2012 Agostino G.Bruzzone, Liophant Simulation

Container Traffic in 1st Decade
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Container Fleet:
Operator & Evolution
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Transportation Directions in USA
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World Ports
Top 50: 2002

RANK PORT COUNTRY MEASURE TONS RANK PORT COUNTRY TEUs

1 Singapore Singapore MT 335'156 1 Hong Kong China 19'144

2 Rotterdam Netherlands MT 321'851 2 Singapore Singapore 16'941

3 Shanghai China MT 238'606 3 Busan South Korea 9'436

4 South Louisiana (LA)United States MT 196'445 4 Shanghai China 8'620

5 Hong Kong China MT 192'510 5 Kaohsiung Tawian 8'493

6 Houston (TX) United States MT 161'190 6 Shenzhen China 7'614

7 Chiba Japan FT 158'929 7 Rotterdam Netherlands 6'515

8 Nagoya Japan FT 158'020 8 Los Angeles United States 6'106

9 Kwangyang South Korea RT 153'447 9 Hamburg Germany 5'374

10 Ningbo China MT 150'000 10 Antwerp Belgium 4'777

11 Ulsan South Korea RT 148'412 11 Port Kelang Malaysia 4'533

12 Inchon South Korea RT 146'181 12 Long Beach United States 4'524

13 Busan South Korea RT 143'772 13 Dubai United Arab Emirates4'194

14 Guangzhou China MT 140'395 14 Yantian China 4'181

15 Antwerp Belgium MT 131'629 15 New York/New JerseyUnited States 3'749

16 Kaohsiung Taiwan MT 129'414 16 Quingdao China 3'410

17 Tianjin China MT 129'000 17 Bremen/BremerhafenGermany 3'032

18 New York/New JerseyUnited States MT 122'103 18 Gioia Tauro Italy 2'954

19 Qinhuangdao China MT 121'152 19 Felixstowe United Kingdom 2'750

20 Qingdao China MT 120'000 20 Tokyo Japan 2'712

21 Yokohama Japan FT 118'072 21 Tanjung Priok Indonesia 2'680

22 Dalian China MT 107'538 22 Tanjung PelepasIndonesia 2'660

23 Hamburg Germany MT 98'272 23 Laem ChabangThailand 2'657

24 Marseilles France MT 92'261 24 Manila Philippines 2'462

25 Dampier Australia MT 92'228 25 Tianjin China 2'410

26 Osaka Japan FT 86'499 26 Yokohama Japan 2'365

27 Kitakyushu Japan FT 84'249 27 Algeciras Spain 2'234

28 Tokyo Japan FT 82'945 28 Guangzhou China 2'180

29 Port Kelang Malaysia FT 82'271 29 Kobe Japan 1'993

30 Port Hedland Australia MT 81'758 30 Jawarlal NehruIndia 1'967

31 Richards Bay South Africa HT 81'509 31 Nagoya Japan 1'927

32 Kobe Japan FT 78'601 32 Keelung Taiwan 1'919

33 Beaumont (TX)United States MT 77'990 33 Ningbo China 1'860

34 New Orleans (LA)United States MT 77'163 34 Valencia Spain 1'821

35 Newcastle Australia MT 76'887 35 Colombo Sri Lanka 1'765

36 Shenzhen China MT 75'882 36 Xiamen China 1'750

37 Tubarão Brazil MT 75'865 37 LeHavre France 1'720

38 Hay Point Australia MT 74'672 38 Oakland United States 1'708

39 Huntington, WVUnited States MT 73'590 39 Melbourne Australia 1'600

40 Amsterdam Netherlands MT 70'417 40 Charleston United States 1'593

41 LeHavre France MT 67'698 41 Genoa Italy 1'531

42 Corpus Christi (TX)United States MT 65'362 42 Osaka Japan 1'515

43 Itaqui Brazil MT 64'942 43 Tacoma (WA)United States 1'471

44 Novorossiysk Russia MT 63'291 44 Barcelona Spain 1'461

45 Vancouver Canada MT 62'801 45 Vancouver (BC)Canada 1'458

46 Long Beach (CA)United States MT 61'615 46 Seattle United States 1'439

47 Baton Rouge (LA)United States MT 54'997 47 Hampton RoadsUnited States 1'438

48 Gladstone Australia MT 54'466 48 Tanjung PerakIndonesia 1'418

49 Plaquemines (LA)United States MT 53'661 49 Piraeus Greece 1'405

50 Santos Brazil MT 53'474 50 Jeddah Saudi Arabia 1'367

Abbreviations: MT=Metric Ton  HT= Harbor Ton.  FT=Freight Ton.  RT = Revenue Ton.

NOTE:  The cargo rankings based on tonnage should be interpreted with caution since these measures 

are not directly comparable and cannot be converted to a single, standardized unit. 

WORLD PORT RANKING - 2002

TOTAL CARGO  VOLUME, METRIC TONS (000s) CONTAINER TRAFFIC (TEUs, 000s)

Sources:   Shipping Statistics Yearbook 2003 ; Containerisation International Yearbook 2004;U.S. Army Corps 

of Engineers, Waterborne Commerce of the United States CY 2002;   AAPA Advisory , May 12, 2003; various 
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World Ports
Top 50: 2008

Genoa ranked 73th World Port with 54’214 Tons
and 69th in Container Traffic with 1’766’605 TEUs
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World Ports
Top 50: 2010

Genoa ranked 72h World Port with 50’702 Tons
and 69th in Container Traffic with 1’758’858 TEUs
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Genoa Port Evolution

Genoa Port Traffic Flows
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Genoa Trends

Traffic Flow Genoa 2003
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Intermodal?

Intermodal freight transport involves the transportation

of freight in a container or vehicle, using multiple modes

of transportation (rail, ocean vessel, and truck), without

any handling of the freight itself when changing modes.

The advantage of utilizing this method is that it reduces

cargo handling, and so improves security, reduces

damages and loss, and allows freight to be transported

faster.
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Containers… How?
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Containers?

Containers are the Ideal support for Intermodal

Logistics.

There are two

major classes of

Containers 20’

(6 meter long)

and 40’ (12

meter long)
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How Many Containers?
In reality the number of ISO Containers is pretty High

and Includes:

• General purpose dry van for boxes, cartons, cases, sacks,
bales, pallets, drums in standard, high or half height

• High cube palletwide containers for europallet compatibility
• Reefer: Temperature controlled from -25 °C to +25 °C
• Open top bulktainers for bulk minerals, heavy machinery
• Open side for loading oversize pallet
• Flushfolding Flat-rack containers for heavy and bulky semi-

finished goods, out of gauge cargo
• Platform or bolster for barrels and drums, crates, cable

drums, out of gauge cargo, machinery, and processed timber
• Ventilated containers for organic products requiring ventilation
• Tank containers for bulk liquids and dangerous goods
• Rolling floor for difficult to handle cargo
• Collapsible ISO
• Swapbody
• Bulk Container



21Copyright © 2004-2012 Agostino G.Bruzzone, Liophant Simulation

Extra Long Containers?
Dry Containers 45 Feet are diffused for Rail/Shipping

and Road Transportations in may countries
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Rail Transport

The Railways is a major vector

in Intermodal Transport

connecting Industrialized

Areas with major Logistics

Nodes (i.e.ports)

In different countries the limit

and regulation for this

transportation are different.
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Spreader?

• Functions: Open/Close, Change
on Lenght, Width, Rotation,
Axis

• Maximum Payload 30-60 tons
(usually 40)

• Normally for Portainers it is
able to Rotate 360°  (i.e. for
Custom Inspection )

• Sometime Twin Lift Capability

TWIN 

LIFT
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Ships
• Containers:
• FEEDER   Small Ships
• PANAMAX   3’000-5’000 TEU - 32.3 m - 60’000-80’000 DWT
• POST-PANAMAX    5’000-6’000 TEU - >32.3 m - 60’000-100’000 DWT
• Super POST-PANAMAX   6’000-11’000 TEU -42 m - 80’0000-120’000 DWT 15 pescaggio
• MALACCAMAX (Hyp.) 18’000 TEU - 60 m - 300’000 DWT

• Others
• MALACCAMAX TANKERS 25m Deep (VLCC)
• SUEXMAX TANKERS 120’000-175’000 DWT (no
• CAPE SIZE BULKER 120’000 - 175’000 DWT
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Panamax vs. Post Panamax
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Container Terminal Layout

Zona DS

Yard Area Stoccaggio

Banchina/Dock

Zona DK

8 Binari Terminal Ferroviario

Zona DR

900 m

1000 m

Gate

Accesso

Dimensioni Area Stoccaggio DS  960 m x 700 m

Capacita’ Stoccaggio = 45’000 TEU

Zona DK: Operazioni Banchina

Zona DS: Yard / Area Stoccaggio

Zona DR: Terminal Ferroviario

Direttrici e Mezzi Handling Flussi:

Import

From Ship To Feeder Ship
Nave⇒ DK ⇒ DK⇒Nave

PT+ Collegamento + PT

From Ship To Train
Nave.⇒ DK ⇒ DS ⇒ DR⇒Treno

PT+ Collegamento + WT   +

WT+ Collegamento + RT

From Ship To Truck
Nave⇒ DK ⇒ DS ⇒ Camion Esterno

PT+ Collegamento + WT   +

WT

Export

From Feeder Ship to Ship
Nave.⇒ DK ⇒ DK⇒ Nave

PT+ Collegamento + PT

From Train to Ship
Treno  ⇒ DR ⇒ DS ⇒ DK ⇒ Nave

RT + Collegamento + WT   +

WT + Collegamento + PT

From Truck To Ship
Camion  Esterno ⇒ DS ⇒ DK⇒Nave

WT   +

WT + Collegamento + PT



27Copyright © 2004-2012 Agostino G.Bruzzone, Liophant Simulation

La Spezia:
High Intensity vs. Small Space
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Genoa:
Some Container
Terminal

VTE Voltri

                               Terminal Messina

Sech
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Singapore:
Very High Intensity Small Space



30Copyright © 2004-2012 Agostino G.Bruzzone, Liophant Simulation

Rotterdam:
Major in Europe
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Shanghai: just about 3 times
biggest than largest European
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Hong Kong: Just 2nd in China
and 200% of biggest European
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Cranes
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Dock , Ship & Portainers

Feeder

Larghezza 10 File

Lunghezza Asta 30m

Spreader Farest 25m

Panamax

Larghezza 13 File

Lunghezza Asta 42m

Spreader Farest 30.5m

Post
Panamax

Larghezza 17 File

Lunghezza Asta 48m

Spreader Farest 35m

Super
Post
Panamax

Larghezza 18-22 File

Lunghezza Asta 62m

Spreader Farest 41m

•Vertical Access
•High Productivity
•Low Risk
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Tower Cranes

• General Purpose
• Vertical Access
• Low Productivity
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Transtainers

Rubber 

Wheels (1)

Rubber 

Wheels (2)

Rubber 

Wheels (4)
Rail

•Vertical Access
•Medium &
 High Productivity
•Low Risk
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Contstackers

• Reachstackers
• Contstackers

• Frontal Access
• Medium-Low Productivity
• Medium Risk
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Straddle Carriers

• Straddle Carriers
• Van Carriers
• Cavalieri

• Vertical Access with Lanes
• Medium Productivity
• HighRisk
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Tractors

• Tractors/Trailers
• Ralle

• Not Autonomous
• High Speed
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Handling Devices
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Test?
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Next Time


